Sclerotinia fructicola, a pathogenic brown rot fungus of stone fruits, produced abundant asexual arthrospores when grown on an agar medium in darkness, whereas poorly or not at all under illumination of light,') and in the submerged culture. Quite recently, we have isolated two kinds of sporogenic substances from this fungus cultured on the nutrient agar in darkness. The major active compound, named sclerosporin, was shown to be a new sesquiterpene with a guaiane skeleton, inducing sporulation at 0.001 i g/ml on the mycelia grown under illumination of light."
pound was characterized as R-(-)-glycerol monolinolate, exhibiting the activity at 0.05-0.1 tag/nil.') Interestingly, the activity of the latter compound depends specifically on its absolute stereochemistry, thus, its antipodal S enantiomer showed no activity. During these studies, we examined productivity by this fungus of any sporogenic metabolite in the submerged culture, although the sporulation did not occur under these conditions. We found that a new metabolite with sporogenie activity was produced in this culture, and wish now to describe the isolation and structural elucidation of this active metabolite as dolichol-23, and its sporogenie activity also.
The fungus was cultured in a potato-sucrose medium by shaking in darkness at 30°C for four days. The cultured mycelia were macerated with acetone, and the acetone extracts were condensed to the aqueous residue, which was extracted with ethyl acetate. The neutral fraction of the ethyl acetate extracts was chromatographed over alumina, from which the active compound was eluted with 3 % ethyl acetate in n-hexane. The active eluate was then purified by column chromatography on silicic acid (elution with 1 % ethyl acetate in n-hexane), which was repeated twice. The final purification was achieved by gel filtration through Sephadex LH-20 (solvent: acetone), affording the active compound as a colorless oil (yield: 350 iag from 18 liters of the cultured broth).
The active compound showed in the mass spectrum ( Fig. 1 ) a molecular ion at m/e 1584, and fragment ions to be classified into two groups. The ions in one group were m/e 1515 and its degraded ones produced by sequential losses of 68 atomic mass units (amu), which were shown as the asterisked peaks in the Fig. An other group contained m/e 1497 and its degraded ones produced similarly by losses of the same mass units, shown double-asterisked. These data clearly indicated that the compound should be an acyclic polyisoprenoid, from which the former ions were produced by liberating an isoprene unit (68 amu) sequentially from the terminal methyl site of the isoprenoid chain, whereas the latter ones, by losses of the same mass units from m/e 1497, which was the first fragmented ion from the molecule by loss of an isopentyl alcohol radical from the alcoholic terminal.
These speculation was supported by its 1H NMR spectrum, which showed protons characteristic for polyprenols,°> at 6 (CCI,) 1.57 (cis-CH3), 1.64 (trans-CH3), 2.00 and 2.03 (allylic CH2), and 5.04 (vinyl H). The IR spectrum resembled closely that of polyprenols.'
Evidence that the active compound was dolichol, and not an allylic-type polyprenol, was obtained from that (1) the molecular ion (m/e 1584) was two amu over that of allylic-type C,,,-prenol, hence, one double bond in twenty-three of isoprene units should be saturated.
(2) The absence of a dehydration peak (M+-18) was characteristic for dolichol, and different entirely from an allylic-type, the latter showed it much stronger than M+.a) (3) The 87 amu, liberated during decomposition of M+ into m/e 1497, was most probably an isopentyl alcohol radical, indicating that the terminal isoprene of the alcoholic site should be saturated. These data allow us to deduce the structure of the active compound to be dolichol (C115H189O) consisting of twentytwo of isoprene units and one isopentyl alcohol, i.e., dolichol-23, shown in the structure 1. A cis: trans ratio of double bonds was calculated from cis-and trans-methyl signals in the 1H NMR spectrum to be 18: 3, although their precise positions were not clarified. Our present isolation of dolichol-23 was the first findings among natural sources.
The sporogenic activity of dolichol-23 was measured by the method described previously."
The result is shown in Table I . The activity at 0.02 fig/ml was weak but clearly significant, and enhanced as a concentration of the sample increased. The maximum sporulation was obtained at 0.5 pg/ml, however, even at this concentration the sporulation was not so abundant (ca. 56%) as that in darkness. Moreover, the extent of sporulation decreased when the higher concentrations Recently, a large number of long-chain prenols have been isolated from bacteria, fungi, plants, and animals.6) Bacteria contained phosphate esters of polyprenols in cell membranes, which were shown to have played an important role in biosynthesis of peptidoglycans and lipopolysaccharides of the cell walls.7) Our present findings that dolichol-23 had the sporogenic activity are quite interesting in a point of view that the bio synthesis of cell wall constituents might be closely re lated to the asexual arthrospore formation in certain fungi.
